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ABSTRACT

This research project analyzed the two-in/two-out provison of OSHA Respiratory Protection
29 CFR 1910.134. The problemis, the Saginaw Fire Department currently does't comply.
Additiondly, our current organizationd dructure staffing cannot comply with the two-intwo- out
provison with al first on scene companies without waiting for reinforcements to arrive to begin interior
gructurd fire fighting.

The purpose of this research project was to develop a standard operating procedure that
requires compliance by October 8, 1998, and determineif dl initid response companies should be ale
to begin interior sructurd fire fighting for fires at or beyond the incipient phase.

This project incorporated action, evaluative, and descriptive research (a) to determine what the
Saginaw Fire Department and others currently do regarding the two-in/two-out rule, (b) to determine if
the Saginaw Fire Department can improve fire fighter safety, (€) to determine what changes will be
required for first on companies to be able to begin interior sructurd fire fighting and comply with the
two-in/two-out rule without waiting for reinforcements, (d) to determine the driving forces and
restraining forces presently relating to the required changes.

The procedures used with this research included a survey, the review of published articles,
OSHA regulations, nationd standards, and departmenta policy and statistics. They wereused in
making recommended changes and devel oping a new standard operating procedure for the Saginaw
Fire Department.

The results of this research showed departments that comply will improve fire fighter safety and

reduce death and injuries. Compliance can be achieved by first on scene companies waiting until



enough fire fighters arrive to enter sructures or reorganize so al first on scene companies are Saffed to
be able to enter structures.

It is recommended from this research that the Saginaw Fire Department improve fire fighter
safety by compliance with the regulation and a new standard operating procedure implemented to reflect
the requirements. Also, that required changes occur within the organization o that first on scene

companies can begin interior structurd fire fighting without waiting for reinforcementsto arrive.
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INTRODUCTION

The Saginaw Fire Department recognizes the inherent dangers associated with fire fighting and
supports the idea of improving fire fighter safety. A rapid intervention teeam providing rescue and
support to crews involved ininterior structurd fire fighting is one way to improve safety. This research
project analyzed the two-intwo-out provision of OSHA’s Respiratory Protection Act. This portion of
the regulation requires thet at least two employees are located outside the IDLH atmaosphere during
interior gructurd fire fighting in fires beyond the incipient phase, Respiratory Protection Rule (1998).
The Saginaw Fire Department wishes to comply with dl first on scene companies without waiting for
reinforcements to arrive to begin interior structurd fire fighting.

The problem is, the Saginaw Fire Department doesn’t comply with the regulation nor doesthe
current organizational structure alow al of our department’ s first on scene companiesto beinvolved in
interior sructurd fire fighting in fires beyond the incipient phase regarding the two-intwo-out provison.
We have not gaffed two of our four fire stations with enough fire fighters to dlow first on companiesin
those two fire management areas to establish a standby or Rapid Intervention Team and begin interior
fire fighting operations in structures with fires beyond the incipient phase.

The purpose of this research project was to devel op a Standard Operating Procedure to reflect
that the Saginaw Fire Department will comply with the two-in/two-out provison with dl initid response
companies. In addition, determine if we can implement changes to require an organizationd structure
that will dlow dl of thefirs on companiesto be able to engage in interior structurd fire fighting for fires
beyond the incipient phase when the exceptions to the two-in/two-out rule do not apply.

Evaluative and descriptive research supported action research to answer the following



questions. 1) What do the Saginaw Fire Department and others currently do regarding the two-in/two-
out rule? 2) Does the two-intwo-out rule improve fire fighter safety? 3) What changes will be
required for first on companies to be able to begin interior structurd fire fighting and comply with the
two-intwo-out rule without waiting for reinforcements? 4) What are the driving forces and restraining
forces pertaining to the required changes?

BACKGROUND AND SIGNIFICANCE

The Saginaw Fire Department operates four fire stations that cover approximately 18 square
mileswitha population of 77,508 (Michigan State Police, Fire Marshd Divison, 1995-96). The
department is Saffed with career fire fighters operating on twenty-four hour shifts. We responded to a
totd of 7146 incidents which included 604 structure firesin the caendar year 1997 (City of Saginaw,
FIR9, 1997). Structure fires that sustained $300.00 or more in damages were considered asfires
beyond the incipient phase for the purpose of this report. There wasatota of 180 such firesin 1997
(City of Saginaw, FIR145B, 1997).

Higtoricaly, we have moved to the notion of arapid intervention team for interior structure
fighting. However, we put the rapid intervention team in place only when the Incident Commander felt
conditions were such that a team was necessary. Our policy did not require a Rapid Intervention Team
assembled before entering a structure nor was a team required on dl fires beyond the incipient phase
and often we assembled ateam after the interior crew had entered the structure. The OSHA
Respiratory Protection Regulation requires that two fire fighters remain outside the structure when two
or more fire fighters enter when thefire is beyond the incipient phase. Also, the two that remain outside

must be on the scene before the entry.
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From the Saginaw Fire Department’ s perspective, this study is judtified because we will require
many organizationd changesin order for us to comply with the regulation. Although we believe that the
regulations will improve fire fighter safety, compliance was voluntary before October 8, 1998
(Campbdl, 1998). Michigan will require al fire departments in the State to comply after this date.
Colleen Weber, City Attorney’s Office (personal communication, April 21, 1998). The Saginaw Fire
Department did not require compliance before the mandatory date because of the cost associated with
supplying the additiona work force required to comply without having to wait for reinforcementsto
arrive before interior sructurd fire fighting would be alowed. Along with the required increase in the
departments overdl complement of fire fighters and daily staffing minimums, many other organizationa
changes must take place. These changes must occur in staffing locations, vehicle placement, emergency
response digtricts, standard operating procedures, tactics, and training.

This study directly relates the research to the Nation Fire Academy course, Strategic
Management of Change, in that we can utilize the change management modd as atoal to increase the
probability of successful change within the department. The Strategic Management of Change course
provided knowledge and skill to manage and lead change on the job (Federd Emergency Management
Association, United States Fire Adminigtration, Nationd Fire Academy, 1996, p. xv).

One hundred and eighteen surveys were sent to Michigan fire departments serving a
population of 15,000 or more. The survey gathered information regarding how eighty-four other fire
departments in Michigan fed, and are reacting, to the OSHA regulations relaing to the two-intwo-out
provison. The change management model was used as atool to guide the project. The results of this

research show that the Saginaw Fire Department can comply with the two-intwo-out provison with



first on scene companies for dl fires without waiting for reinforcements to arrive to begin interior fire

fighting and recommends that the required changes occur within the organization. The changes will

improve fire fighter safety, reduce deeth and injuries, and improve overdl service (Manning, 1998).
LITERATURE REVIEW

On January 8, 1998, President Clinton pledged support and Secretary of Labor Alexis Herman
and Assistant Secretary of Labor Charles Jeffress sgned and rel eased the new OSHA Respiratory
Protection Regulations. These regulations replace the 1971 OSHA standards. The action Sgnifiesa
tremendous victory for the IAFF and is probably the most important safety advance for fire fighterson
the fire ground. The new regulation leaves no doubt that two-in/iwo-out is afire fighter safety
regulation that must be followed and is not debatable (Michigan Professond Fire Fighters, 1998, p.34).

The OSHA Respiratory Protection Final Rule became effective April 8, 1998 ( New OSHA
“Double Buddy” rule may effect Michigan fire departments, 1997-98).

Colin A. Campbell reported that Michigan is one of twenty-three states, through adoption of
dandards at least as stringent as OSHA regulations, that must comply with OSHA regulations six
months after the agency does. OSHA estimated 5 million workersin 1.3 million workplaces, including
firefighters, will be affected by the revised regulation. Also, that the two in/two out proposa was
origindly atentative interim amendment to NFPA 1500, and was incorporated in the 1997 edition of
the standard.

The Internationa Association of Fire Fighters, which has long supported two-in, two-out, praised
the regulation as an advance in firefighter safety. ‘ Thisregulation is alifesaver for the men and women

whosejob it isto save lives,” said IAFF President Alfred K. Whitehead (Campbell, 1998, 12).



The Nationd Volunteer Fire Council supports two-in/two-out as afire fighter sefety issue.
Also, the OSHA respiratory standard and gpplauds OSHA for its efforts to increase fire fighter sefety.
NFPA 1500, 1997 edition, compliance will be the same as compliance with the OSHA rule ( Two
In'Two Out’ Codified by OSHA, 1998).

The small portions of the Respiratory Protection Rule that address the two-intwo-out issue is
specific regarding the actions of fire fighters when involved in interior structurd fire fighting.

(4) Procedures for interior structura firefighting. In addition to the requirements set forth under
paragraph (g) (3), ininterior structurd fires, the employer shdl ensure that: (i) At least two employees
enter the IDLH atmaosphere and remain in visud or voice contact with one another a al times; (ii) At
least two employees are located outside the IDLH atmosphere; and (iii) All employees engaged in
interior structurd firefighting use SCBAs. Note 1 to paragraph (g): One of the two individuas located
outside the IDLH atmosphere may be assigned to an additiond role, such as incident commander in
charge of the emergency or safety officer, so long asthisindividua is able to perform assstance or
rescue activities without jeopardizing the safety or hedth of any firefighter working a the incident. Note
2 to paragraph (g): Nothing in this section is meant to preclude firefighters from performing emergency
rescue activities before an entire team has assembled, Respiratory Protection Rule (1998, p. 1274).

OSHA dates the new regulation will improve safety and firefighters will be among the more than
900 workers annually whose lives can be saved. However, many departments are not or are incgpable
of assembling the proper numbers needed to perform an “ OSHA-legd” interior attack immediately
upon arriva at a structure fire (Manning, 1998). What we have with the two-intwo-out ruleis atipping

of the scale that balances between fire protection and firefighter safety abit further in the direction of
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firefighter safety. But, this unfunded mandate will force community leaders to decide whether providing
the same leve of fire protection to ther citizens is worth the extra costs associated with OSHA’ s
firefighter safety regulations (Anglone, 1998). In aquestion and answer formatted publication by the
International Association of Fire Chiefs and International Association of Fire Fightersthe issueisraised

on how many rescue personned will be required for each team operating in the interior of a structurd fire.

The regulations do not require a separate ‘two-out’ team for each team operating in the structure.
However, if the incident escaates, if accountability cannot be properly maintained from asingle
exposure, or if rapid rescue becomesinfeasible, additiona outside crews must be added. For example,
if the involved structure is large enough to require entry at different locations or levels, additiond *two-
out’ teams would be required [29 CFR 1910.134(g)(4)] (International Association of Fire Fighters
[IAFF], 1998, p. 5).

Another issue raised was how many firefighters were needed on the scene prior to sarting
interior sructurd firefighting. “Depending on the operating procedures of the fire department, more
than four individuals may be required” (IAFF, 1998). The OSHA standards reflect current respirator
technology and use and cover issues of program responsibility, respirator selections and use, hazard
evauation, medica evauation, fit testing, and training. If the sandard gppliesto departments,
complianceis recommended. Fire Department goal's should be to comply with the regulations and more
importantly be safe in a very dangerous occupation. *Of considerable controversy, and requiring ares
behaviord changein our firefighters, is determining when they can enter an interior structura fire and

when they can't.” Training of Repid Intervention Teams and fire fighting tactics will be amagjor



chdlenge for fire departments because in many cases they will be changing behavior and tradition
(Edwards, 1998).

Recently, OSHA issued itslong anticipated standard on respiratory protection. Of specia interest,
the “two in/two out” rule. Its proponents have identified this as avery sgnificant change that will
dramatically improve the safety of firefighters and savelives. | agree and fed that in order to safdy
fight afire of any sgnificance, you will most certainly need more than four fire fighters on the fireground.

Only time will tell the impact of this on the fire service. However, onething is certain, we need to do
something to change the way we currently do business and begin to see a significant decrease in our
death and injury statistics (Marinucci, 1998, p.6).

In peaking about fire operation tactics, William C. Richmond, retired fire commissioner who
served 28 years in the Philadel phia Fire Department, said, we need to consider the consequences
before we act when fire fighters lives are endangered and that there is no room to gamble with human
life (Richmond, 1998). Although it is dangerous for the fire fighter when interior fire fighting in structures
is performed the two-in/two-out rule will hep reduce the risk. Standard Operating Procedures must
define what action is expected from fire fighters on the fire scene. The steps required for interior
gructurd fire fighting must be defined. Fredancing will occur by incoming units and the Incident
Commander will not have control. A written Standard Operating Procedure will help to establish
control (Dyer, 1998).

Fire Service leaders need to improve the performance of their organization and to reduce the
risks their communities, organizations, and individua members face every day. The environment in

which fire fighters perform their duties has a significant level of risk of injury or death. Therisk of injury



or degth can be minimized through training, experience, protective clothing and equipment,
implementation of appropriate strategies and tactics, and avoidance of unnecessary risks (Federa
Emergency Management Agency, United States Fire Administration, 1996, p. 17).

The . Louis, MO, Fire Department has shown that thereis ared benefit to improving fire
fighter safety. Through an accident prevention program, emphasizing engineering, education, and
enforcement injuries have been reduced 70 percent since 1991 resulting in hundreds of thousands of
dollars of savingsfor the city of S. Louis. An example of other benefits from a city that experiences
numerous structurd fires daily isthat no fire fighter or fire company has been lost on the fire ground
since an accountability system was implemented to improve safety (Gerner, Schaper, 1997).

Undergtaffed fire companies can't prevent a bad situation from getting worse. Ha Bruno recdls
reviewing afire report from a career department that the first-alarm response was two engines and a
ladder truck with atotd of seven firefighters. Thefire spread to adjoining buildings. They hed the
equipment but lacked fire fighters. After forty-five years of reading accounts of fire and other
emergencies Ha sees not only adeficiency in the makeup of manpower but he suggests the fire service
better document thisin their fire reports to provide to others an understanding of the problems fire units
and incident commanders face on arriva and subsequent alarms (Bruno, 1997).

An account of afirefighter fatdity in Lexington, KY revedsthat the fire fighter was trapped for
twenty or more minutes after faling through a floor with his partner during interior structurd fire fighting.

Entry was made into a vacant structure because a neighbor indicated that someone was trapped indde
the structure. The second fire fighter was badly burned. The fire service has a proud spirit of rapid

response to fires because of the quickness of fire spread. “That principle has been present and built on



for decades, and it can’t be discontinued, but it should be reexamined.” Fire fighters today have a
protective enclosure from their equipment and clothing. In past years afire fighter would not be able to
advance into a structure with the extremely hazardous environments because of the heet and gas present
would penetrate thelr gear. “So in a sense we are faster and more secure in our dress, but still we die
with our hoods on.” We not only need to be able to rescue civilians but our own fire fightersaswel. A
designated rescue team for fire fighters needs to become more common (L oeb, October, 1997, p.45).
“In our fire operaions, our greatest effort isin saving human lives. In this commitment we sometimes
become victims ourselves and suffer the same fate as those we are trying to rescue.”  Fire fighting has
aways been dangerous but in the past we lacked self contained breathing gpparatus, had limited
knowledge in the science of combustion, and our protective clothing did not protect us as well as today.
We dso enter environments that contain materials vulnerable to fire that are more exotic, letha, and
explosve than ever before. Whatever we cal thisforce, Firefighter Assstance and Search Team,
Rapid Intervention Team, or replace the word team with crews, we should use a dedicated force to
save our own and we may need to do it by compromise and adjustment (Loeb, November, 1997
p.60).
“No matter what your rank or how long your service lasts, never drop your guard. Always be

aware of circumstances, for a amoment’ s notice, you can expect the unexpected” (Loeb, 1998, p.
66). Fire departments will need to develop or revise fire ground procedures to comply with the two-
intwo-out provison or notify their governing body that they are unable to meet the standard and may
not be able to perform interior structurd fire fighting (Henderson, 1998).

Excuse meif | don't run a graph showing that firefighter desths are going down or praise dl the
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NFPA standards and OSHA rulings for saving us. We dl know there are not as many firestoday, or as
many firefighters. So of course the number of deathsis down. When | entered the fire service roughly
20 years ago, the NFPA reported 12,000 Americans died each year in fires. That number included
120 firefighters. Today, 100 firefighters go down for each 6,000 Americans who dieinfires. Therdio
used to be one firefighter for every 100 citizen deaths. Now it'sonein 60. Isthe job more dangerous
today? (Stevens, 1998, p.8).

In areview of fire fighter fatditiesin 1996 asin previous years, the largest number of deaths, 38
out of 94 total, occurred during fire ground operations. A review of the 1996 incident summary of the
94 desths indicates that a Rapid Intervention Team may have affected the outcome of many of the
fadities. The summary of fourteen incidentsinvolving fifteen fire fighter deeths, incident number 1, 6,
14, 24, 25, 26, 31, 46, 66, 68, 74, 81, 82, and 88 does not indicated if a Rapid Intervention Team was
present, but with the story provided, it is obvious that a RIT would have been beneficial (Federa
Emergency Management Agency, United States Fire Adminidration, 1997). “We have given of
oursalves, often unto death, for the welfare of our citizens. It’'stime to recognize that we are at risk and
as precious as those we serve” (Loeb, December, 1997, p. 70).

Greg JakubowsKi, a registered fire protection engineer, a Pennsylvania state field instructor and
Deputy chief with the Bryn Athyn, PA Fire Company makes a good point when he states that an
accounting system for personnel may not seem important until a sudden unexpected event, such asa
flash over, back draft or collapse, occurs (Jakubowski, 1998). Injuries and death to fire fighters can
happen for severa reasons such asimproper size-up, lack of ventilation, insufficient water supply, poor

communications, no accountability, and lack of manpower (Lasky, Marchese, 1998).
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A review of the findings of others does show much support of the OSHA and NFPA two-
intwo-out regulations. The increasein fire fighter safety is needed and this rule reduces the risk of deeth
or injury to fire fighters when a Rapid Intervention Team is present.

The findings of what others are doing and their opinion about the two-intwo-out rule has
influenced this project toward the development of a Standard Operating Procedure of requiring
compliance from the Saginaw Fire Department without a reduction of services and to implement the
required changes within the organization to accomplish thisgod.

PROCEDURES

Definition of Terms

CFR. The Code of Federd Regulations.

IDLH (Immediately Dangerousto Life and Hedth). An atmosphere that poses an immediate

threet to life, would cause irreversible adverse hedth effects, or would impair an individud’ s ability to
escape from a dangerous atmosphere.

Incipient Stage Fire. A firewhichisintheinitid or beginning sage and which can be controlled

or extinguished by portable fire extinguishers, Class Il standpipe or smal hose systems without the need
for protective clothing or breathing apparatus.

Initid Stage of Incident. During theinitid attack when only one team is operating in the IDLH

atmosphere of a structure fire. Once a second team is assigned or operating in the IDLH atmosphere
the incident is no longer congidered in theinitid stage.

Interior Structural Fire Fighting. The physica activity of fire suppression, rescue or both ingde

of buildings or enclosed structures which are involved in afire situaion beyond the incipient Stage.



12

NFPA. The Nationd Fire Protection Association.
OSHA. The Federal Occupationa Safety and Hedlth Administration.

RIT (Rapid Intervention Team). A rescue crew available to perform assistance or rescue

activitiesto the interior Sructure fire fighting team.

SCBA (Sdf Contained Breathing Apparatus). An amaosphere supplying respirator for which

the breathing air source is designed to be carried by the user.

Standby Team. Intheinitid stages of an incident the two members outside the IDLH
atmosphere performing ether one of the following: (A) Designated and dedicated as a Rapid
Intervention Team. (B) Performing other functions but ready to redeploy to perform as a Rapid
Intervention Team.

Two-in/Two-out. At least four fire fighters are required on the scene and two fire fighters are

located outside the IDLH atmosphere during interior sructurd fire fighting in fires beyond the incipient
phase.

Resear ch M ethodol ogy

The desired outcome of this research was to develop a Standard Operation Procedure to
reflect that dl initia response companies of the Saginaw Fire Department will comply with the two-
intwo-out provision of 29 CFR part 1910.134. In addition, determineif changes can be implemented
to require an organizationd sructure that will dlow al of the first on companiesto be able to engagein
interior structurd fire fighting for fires beyond the incipient phase when the exceptions to the two-in/two-
out rule do not gpply. Action research was supported by eva uative and descriptive research. The

research was descriptive in that the current procedures of the Saginaw Fire Department regarding
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interior sructurd fire fighting and the requirements of the two-in/two-out rule were identified. The
research was evauative in that the needed improvements were identified after andlysis of procedures
and requirements in an effort to improve effectiveness and safety. The information gathered was in the
form of articlesin professond publications, Saginaw Fire Department policy, interna departmenta
datigtical data, federa regulations, and a survey.

The research was action in that the information gathered was used to develop a Standard
Operating Procedure ensuring compliance with the two-in/two-out provision of the Respiratory
Protection Rule to be used by the Saginaw Fire Department and other fire departments who wish to
implement the required changes within their organizations. It dso identified the changes necessary to
comply and dlow dl initid first on scene companies to be able to perform interior sructurd fire fighting
without waiting for reenforcements to arrive. The Two-in/Two-out Standard Operating Procedure
developed by thisresearch is shown in Appendix A.

One hundred and elghteen surveys were sent to Michigan fire departments serving a population
of 15,000 or more (Michigan State Police, Fire Marshd Division, 1995-96). The populations served
did represent small, medium, and large departmentsin Michigan. All departments surveyed served
populations that were within 55,000 of Saginaw’s with the exception of two, Detroit and Grand Rapids.

Since Michigan has adopted standards at least as stringently as OSHA regulations, these rules will
become effective for al departments surveyed on October 8, 1998 (Campbell, 1998). The survey
gathered information regarding how other fire departmentsin Michigan fed, and are reacting, to the
OSHA regulaions relaing to the two-in/two-out provison. Eighty-four surveys were returned by the

requested date of May 31, 1998. A copy of the survey sent isincluded in appendix B and the results
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section of this paper contain the compiled answers to the survey questions.

Assumptions and L imitations

OSHA regulations dlow deviations from the regulations only under specific exceptionsin a
known life hazard Stuation where immediate action could prevent the loss of life (International

Associaion of Fire Chiefs, [IAFC], 1998). It isassumed that fire department responses to the survey

sent for the purpose of this study understand this and will not operate under defacto standard practices.
The survey was limited to Michigan fire departments and does not represent any fire department
serving populations of less than 15,000 people. The survey was twelve questions with the first eleven
requesting ayes or no response. Question twelve asked for a specific number regarding a manning
issue. The survey attempted to determine how other departments were reacting to the two-intwo-out
provision of the OSHA Respiratory Protection Rule.

This sudy was limited to the two-intwo-out provison which isapart of the section relating to
the use of respirators within the Respiratory Protection Rule and it did not address many of the other
requirements of the regulation such as exposure limits, respiratory protection programs, selection of
respirators, medica evauation, fit testing, maintenance and care of respirators, breathing air quaity and

use, identification of filters, cartridges, and canigters, training and information, inspector evauation of

training, program evauation and record keeping (Pathfinder Associates, 1998). It is assumed that these
individua issues regarding respiratory protection are addressed by dl the organizations that require
employees to use these devices during the performance of their duties.

The definition of the Rapid Intervention Team position and function is dependant upon if the

incident isin the early stages or beyond theinitid atack assgnment. Thereisadistinction of what the
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two-in/two-out rule requires of the two-out depending on what'sthe stage of the incident (Foley,
1998). This may cause confusion asto what activity by fire companies firgt on the scene actudly
condtitute as compliance with the two-intwo-out regulation. This confuson may have an effect on the
accuracy of the answers of the survey questions.

The results of this research relaing to specific departmenta changes needed for reorganization
can only gpply to the Saginaw Fire Department in that it is aunique organization asis any other fire
department. Compliance with the two-intwo-out provision can be accomplished by waiting for
reinforcements to arrive. This researched focused on compliance with the two-intwo-out rule by initid
on scene companies without waiting for reenforcements to arrive. Thiswill require at least four fire

fighters on the scene before interior sructurd fire fighting can begin for fires beyond the incipient phase.

In the case where an emergency rescue is needed before the entire team (meaning four
responders) is on the scene, such arescueis permitted by the Respiratory Protection Rule in note 2 to
paragraph (g) section (4) (Seymour, 1998).

The required changes within the Saginaw Fire Department and the driving forces and restraining
forces pertaining to these changes are based on departmenta Statistical reports, knowledge based on
experience, andysis of informa department policy, organizationa structure and culture, the locd politica
climate, and daily operations of the department.

RESULTS
The Standard Operating Procedure for the Two-in/Two-out rule is shown in appendix A.

Implementation of the required changes to dlow “OSHA legd” interior sructurd fire fighting by dl first
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on companies without waiting for reenforcements are recommended.

The results are related to the procedures in that documentation supports the ideas for change
required by the Saginaw Fire Department in order to comply with the two-in/two-out provision of the
regulations.

Answer sto Resear ch Questions

Research Question 1. The Saginaw Fire Department currently does not comply with the two-

intwo-out rule. This project has influenced not only compliance by October 8, 1998 but, compliance
without any reduction in service. 118 Michigan Fire Departments serving populations of 15,000 or
more were surveyed as to what they do in regards to the two-in/two-out rule. Most of the departments
that answered the survey currently comply with the rule. *For thosein big city fire departments, and
others who have been exceeding these standards for years, the question might be * So what’ sthe big
ded? (Angione, 1998).

Research Question 2. The two-intwo-out rule doesimprove fire fighter safety during interior

gructurd fire fighting operations.

The action sgnifies atremendous victory for the IAFF and is probably the most important safety
advance for fire fighters on the fire ground. The new regulation leaves no doubt that two-intwo-out isa
fire fighter safety regulation that must be followed and is not debatable (Michigan Professond Fire
Fighter, 1998, p.34).

The International Associaion of Fire Fighters, which has long supported two-in, two-out, praised
the regulation as an advance in firefighter safety. ‘ Thisregulation is alifesaver for the men and women

whosejobitisto savelives,’ sad IAFF Presdent Alfred K. Whitehead (Campbell, 1998, 12).
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The Nationd Volunteer Fire Council supports two-in/two-out as afire fighter sefety issue.
Also, the OSHA respiratory standard and applauds OSHA for its efforts to increase fire fighter safety.
NFPA 1500, 1997 edition, compliance will be the same as compliance with the OSHA rule (‘ Two
In'Two Out’ Codified by OSHA, 1998).

OSHA dates the new regulation will improve safety and firefighters will be among the more than
900 workers annually whose lives can be saved (Manning, 1998).

In addition to other factors the NFPA determined that the lack of arapid intervention crew
contributed to the loss of onefire fighter. Thiswas from an abstract of NFPA fire investigative report of

acarpet store fire in Branford, Connecticut, on November 28, 1996 (Foley, 1998, p.307).

Research Question 3. Many changeswill be required for first on companies to be able to begin

interior structurd fire fighting and comply with the two-in/two-out rule without waiting for
reinforcements. Thiswill require restructuring SO a minimum of four fire fighters arrive first on the scene
for dl sructure fires. The changes will require the relocation of two rescue vehicles. The dimination of
two single engine company fire stations and require dl stations to become multiple company stations.
Thiswill dlow for an organizationd sructure that can comply with the two-in/two-out provison by dl
first on companies. The increase in Saffing at two Stations comes at the price of the reduction of staffing
at the two other gtations. It will dso require the minimum daily saffing to be increased from twenty-two
to twenty-three. We will need to hire two additiond fire fighters to have 28 suppression personnel on
duty per shift to reach the daily minimum of twenty-three when sick, vacation, and other leave time are

accounted. Apparatus placement must be changed. Rescue One will move to Station Four and Rescue



18

Two will moveto Station Three. These moves will result in four multiple company sationswith a
minimum of fivefirefighters first on the scene. Station maintenance issues must be resolved because of
additiona duties of remaining personne a Station One and Two. The running digtricts for both Rescues
need to be changed to reflect their relocation. Also, study the purchase of equipment and the
assgnment of rescue response of Engine One and Two for cardiac and vehicle accident incidents. The
study will determineif better service overdl and maintaining medica incident response timesin Station
One and Two' s fire management areas could result from limited medica response of these engines.

The review of many published articles and a study of the regulations helped to develop a sandard
operating procedure relating to two-intwo-out rule for the Saginaw Fire Department. Also, this study
compared current procedures with the regulations showing the need for additiond training and
consderation of aternate fire ground strategy and tactics. Additiondly, the development of standard
operating procedures that address rapid intervention teams specific activities and responghbility, a
Mayday stuation whereby afire fighter involved in interior operationsistrgpped or logt, an
accountability system where fire fighters entering structures will be monitored and accounted for, and a
blitz attack tactic whereby the initid engine company on the scene does not establish awater supply and
depends on the second on scene engine company.

Research Question 4. The restraining forces are individud atitudes againgt change, Stations

Three and Four not wanting to house rescue personnd, learning new emergency running didtricts, the
fear of unknown results of the changes, changing initid on scene tactics that have been in place for
years, increased training without equa time congderations given to the work schedules, the loss of the

task force at Stations One and Two, members remaining a Stations One and Two will experience an
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increase in individua station duties because of the loss of personnd, the loss of stationed rescue vehicles
in Station One and Two fire management areas could be perceived negatively by cusomersliving in
these aress, the cost of two additiond fire fighters, the current minimum of 22 on duty will not provide
enough fire fightersfirgt on the scene from each station, Station Three living conditions may be crowded
with additiond fire fighters stationed there, and if the rescue or engine from Stations Three and Four are
out on acdl and an darm of fireis reported the remaining gpparatus may not have enough fire fighters
to initidly perform interior fire fighting.

The driving forces are CFR 1910.134 requires the Saginaw Fire Department to comply
(Camphbdl, 1998). Four multiple company stations will eiminate only threefire fightersfirst on the
scene at remote locations in the city whereit could take severd minutes for reenforcements to arrive.
Thismove placing at least four fire fighters first on the scene will dlow al first on companiesto be able
to perform interior sructurd fire fighting immediately. Centralized auxiliary apparatus placement is not
currently possible because of limited space in the Sations but it can be accomplished with the moving of
the rescue vehicles, the water rescue boat could be located at Station Three which would resuitin
better accessto launch sites, and fire ground operations will be safer (IAFF, 1998, Campbell, 1998,
Manning, 1998, Foley, 1998). The rescue response times in fire management areas three and four will
improve, it may be politicaly attractive to have multiple company houses, the additiond fire fighter (23)
on duty will improve fire protection for the city, the third fire fighter on Truck Two will improve fire
fighter safety, the increase in totd fire fighters by two increases the strength of the fire department, the
current overcrowding at station Two will be diminated, the design of Stations Three and Four

accommodate multiple companies, the decrease of rescue response times in fire management areas
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three and four, and the ambulance company, Mobile Medica Response, is remote to Station Three and
within Station One fire management area. Approximately haf the time in 1997 the Saginaw Fire
Depatment was above the minimum daily saffing placing four fire fighters on Engine Three (City of
Saginaw, F122, 1997). Hdf thetime Engine Threg, if first on the scene, could perform interior structura
firefighting using the modified blitz attack if Rescue Threeis not responding from Station Three because
of being on arescue cal.

Survey Return Results

The survey that was sent is shown is appendix B. Eighty-four of One hundred-eighteen, 71%,
of the twelve question surveys were returned by the requested date of May 31, 1998. Many
differences are noted in how individua departments are responding to the new regulations. Fifty-nine
departments currently comply and sixty-six believe fire fighter safety isimproved with the two-intwo-
our rule. Only one of the departments that currently comply say that they would not if the rule was
recommended rather than required. Fifty-eight have multiple stations responding to structure firesand
forty-eight of these have sngle enginefire daions. Only seven of these have minimum manning of four
on these engines. Approximatdly haf begin interior Sructurd fire fighting with one engine on the scene.
Fifty-one plan to use the Incident Commander as a rescue person but only thirty plan to use the pump
operator. Forty-four will have first on companies wait for additiond unitsto arrive before interior
gructurd firefighting can begin. Only nine will change so that companiesfirg on the fire ground can
begin interior sructurd fire fighting without waiting for reenforcementsto arrive. The Mgority of
departments, thirty-two, require four fire fighters on the scene prior to Sarting interior structurd fire
fighting. Some surveys returned were not answered completely, therefore some of the yes and no
responses for specific questions do not total eighty-four. Ten departments that responded requested a
copy of the results of the survey. Table 1 on page 22 shows the totaed responses for survey questions
one through eeven. Question twelve did not request a yes or no response but asked what is the
departments minimum number of fire fighters required on the fire ground prior to starting interior
gructurd fire fighting when the OSHA exceptions to the two-in/two-out rule do not apply. Thirty-two
use four, twenty-five use five, eleven use Sx, deven use under four, four use over Sx, and one
department did not answer. The percentage and proportion of departments responses to question
twelve are shown in figure 1 on page 22.
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Table 1.
Survey Question Reaults for Questions 1-11.

Response
Question Number Yes No Not Answered
1 59 21 4
2 66 16 2
3 58 22 4
4 58 26 0
5 48 35 1
6 7 54 27
7 41 42 1
8 51 33 0
9 30 54 0
10 34 44 6
11 9 36 39

Standard Operating Procedur e Rationale

The new changes and procedure will increase fire fighter safety and comply with the two-
intwo-out provision of the regulations (Dyer, 1998, p.76). Nat only will we comply, but dl first on
companies will be able to perform interior Sructurd fire fighting during the initid stage of the incident
without waiting for reinforcementsto arrive. We can improve our performance and reduce risk

(Federa Emergency Management Association, United States Fire Administration, 1996).



22

DISCUSSION
The Standard Operating Procedure, which represents the results of this research, reflectsthe
functiondity of safe operations with four members on the scene when the digtinction is made between
standby members and rapid intervention team as they relate to the stage of the incident.

NFPA Standard 1500, 6-5.4 makes clear the distinction between Rapid Intervention Team
and standby members. The decision to use the pump operator as a potential Rapid Intervention Team
member early on during an incident was derived from this section of the sandard.

In the early stages of an incident, which includes the deployment of afire department’sinitia attack
assignment, the rgpid intervention crew(s) shal be in compliance with 6-4.4 and 6- 4.4.2 and be either
one of thefallowing: (a) Onscene members designated and dedicated as rapid intervention crew(s)
(b) On-scene members performing other functions but ready to redeploy to perform rapid intervention
crew functions. The assgnment of any personnd shdl not be permitted as members of the rapid
intervention crew if abandoning their critica task(s) to perform rescue clearly jeopardizes the safety and
hedth of any member operating at the incident (Nationd Fire Protection Association, 1997).

Thisauthorsinitia reaction was that the pump operator was not a candidate for arescue asa
Rapid Intervention Team member because of the critica nature of the pumping operation a afire
incident. However, as a standby member during the initid stage of an incident it is practica and
functiona to use the pump operator. Asthe incident progresses and the standby members are replaced
with a Rapid Intervention Team additiond fire fighters on the scene will dlow the pump operator to
remain at the pump. It would seem that as the incident progresses the pump operations become more

critica as does the requirement for rescue personnd. Therefore, during the initid stage of the incident
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the pump operator could abandon pumping tasks to assist or perform rescue without jeopardizing the
safety and hedth of the other firefighters. Early in the incident the benefit of the pump operator leaving
the operating pump pand to assist or rescue fire fighting team far outweighsthe risk. The annud testing
of our pumps helps to ensure their rdiability. Two charged hand linesis dl that will be operating and
early in the incident the fire fighting team will not penetrate deep into the Structure prior to the arriva of
reinforcements. The pump operator would be relieved as a standby member once additiona members
arrive on the scene. Appendix A of NFPA 1500 devel oped by the Technicad Committee on Fire
Service Occupationd Safety to assst users understand and interpret the mandatory provisons of the
gtandard show an example of how a department might deploy ateam of four membersinitidly on the

scene that includes using the pump operator as a standby member (Foley, 1998, p.74).

The Saginaw Fire Department will be required to comply with the OSHA Respiratory
Protection Rule by October 8, 1998(Campbell, 1998). How we accomplish this regarding the two-
intwo-out provison of the Rule must be decided. Four fire fighters are required on the fire ground prior
to sarting interior structurd fire fighting (Foley, 1998). Fire departments respond to incidents based on
daffing, location of sations, and type of department. Paragraph 6-4.4 requires the assembly of four
personnd before beginning interior Sructurd fire-fighting operations. This section, dong with thetext in
paragraphs 6-4.4.1 and 6-4.4.2, provides the basis for the discussion of the ‘Two In and Two Out
Rule (i.e, 29 CFR 1910.134 and 29 CFR 1910.120) (Foley, 1998, p. 73). First on companieswith
less than four members wait for reinforcements prior to entering a structure to comply with the rule.

Waiting will be areduction in service dlowing the fire to progress unchecked in many stuations. Fire
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burns quickly and we need to react without delay (Loeb, November 1997). OSHA will not permit our
two exigting three man engine companies to perform interior sructurd fire fighting in mogt stuations if
they are the only company on the scene. If necessary, being able to perform interior operations with
initid on scene companiesis preferred. OSHA does dlow exception to the rule if thereis aknown life
safety risk. Often, it isnot known if the structure is occupied or the location of the occupantsis
unknown by first on scene companies. The ability to comply and perform interior Sructurd fire fighting
with four fire fighters on the scene will require al gpparatus to respond from their assgned fire sations
when we would be a minimum gaffing levels. For example, if Rescue Threeis out on amedicd cal
and there is afire beyond the incipient phase isin Station Three' s fire management area and the
exceptions to the two-in/iwo-out rule do not apply interior sructurd fire fighting could not begin until
additiona personnd arrive after Engine Three. Thereisa posshbility for this occur but not with greet
frequency. If we are above minimum gaffing levels Engine Three would arrive on the scene donewith
four firefighters. They would be able to perform interior structurd fire fighting and may consider using a
modified blitz attack and not hook-up to a hydrant and alow the second enginein to establish awater
supply. They would then have four fire fighters on the fire ground to perform interior sructurd fire
fighting. Reorganization of the department will dlow at least four fire fightersfirst on the scene at a
minimum cogt without areduction is service and an increase in fire fighter safety (1AFF, 1998,
Campbdl, 1998, Manning, 1998. Foley, 1998). The change to al multiple company stations within the
fire department dlows first on companies to establish awater supply and begin interior sructurd fire
fighting while reinforcements are till responding. Because of the quickness of fire spread it is critica

that extinguishment begin as soon as possible (Loeb, November, 1997). Michigan Public Act No. 207
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of 1941, as amended, places responsbility for fire incidents with the fire authorities. Asfire authorities
within the gate of Michigan, knowledgesble in the fire sciences, we owe it to our communities to
provide quality emergency services. “Fireis unique to most emergency responsesin that it intengfies
proportiondly to its duration; consequently, any unnecessary delay yields a multiplying effect on the
potentid for fatd injuries and substantialy increases property losses’ (Michigan State Police, March,
1998).
In addition to increasing Fire Fighter safety by providing arescue team if needed, we will maintain the
current level of service by performing fire extinguishment as soon as possible sopping the multiplying
effect of fire before it can become more disastrous.
RECOMMENDATIONS

The Saginaw Fire Department procedures should comply with the two-in/two-out provision of
OSHA Respiratory Protection Rules. The organizationa structure should reflect the ability of al first on
scene companies to be able to perform interior structurd fire fighting without having to wait for
companies from other gaionsto arrive. Thiswill provide compliance with the regulations requiring four
fire fighters on the scene without areduction in services. The Standard Operating Procedure devel oped
from this research should be implemented by the Saginaw Fire Department and it will demongtrate
compliance with the regulations. Training on the procedures should be given to al department members
and the changes required within the organization should be communicated to the members and
implemented. Specific details about relocation of apparatus and required time frames should be
addressed.  Additiond procedura topics such as Mayday, Rapid Intervention Team, Blitz attack, and

Accountability should be developed and implemented. These procedures will work aong with and



26

enhance the Two-in/Two-out procedures.

The data collected supports the idea of a two-in-two-out rule to improve fire fighter safety. If
two fire fighters perform interior structurd fire fighting when the exceptions to the two-in/two-out rule do
not apply we should recognize the risk and have assstance immediately available if necessary. Once the
fire fighter enters an unoccupied structure it becomes occupied. Those fire fighters occupying that
structure are our most valuable assets and we should take the necessary steps to protect our resources.

We would not require entry into a structure with four on the scene but the Incident Commander can
keep abad stuation from getting worse by extinguishment as soon as possible because of the quickness
of fire spread. The fire may be to heavily involved for four to handle. Ventilation may be required first
and more fire fighters may be required but extinguishment may be possible with four members, not less
than four, on the scene. Therefore, we should make every effort to have aminimum of four fire fighters

on the sceneiinitialy.
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APPENDIX A
SAGINAW FIRE DEPARTMENT

SUBJECT: Two-In/Two-Out
DATE: June 2, 1998
S.0.P.
I. Purpose:
To establish a standard procedure for compliance with the
“2 In 2 Out” provision of OSHA Respiratory Protection
29 CFR 1910
IT. Scope:
This procedure applies to all fire department personnel.
ITI. Definitions:
RIT (Rapid Intervention Team):

A rescue crew available to perform assistance or rescue
activities to the interior structure fire fighting team.
Multiple Rapid Intervention Teams may be necessary when there
are multiple interior structural fire fighting teams.

IDIH (Immediately Dangerous to ILife and Health):

An atmosphere that poses an immediate threat to 1life,
would cause irreversible adverse health effects, or would
impair an individual’s ability to escape from a dangerous

atmosphere
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Incipient Stage Fire:

fire which is i: the initial or eginning stage and
whic. ca be ontrolled or extinguished by portable fire
ext ngu shers ass II standpipe or small S« systems
without the need for protec ve <clothing or breathing
apparatus

Initial Stage of Incident:

During initial attack when only one team is o>per ng
IDLH atmosphere of a structure fire Once a second team
1= assigne« or operating n he IDLH atmosr ere the incident
is no longer considered in the initial stage.
Interior Structural Fire Fightina:

The physical activity of fire suppression, rescue or bot
inside of buildings or enclosed structures which are involved
in a £ e situa >eyond he ncipien stage
Responsibilities:

1 It will be the responsibility of the Fire Chief

Assistant ( ief to ensure overa omp ance of the

lepa ment
2 It will be the responsibility of the Battalion

Chief n dent Commander o comply w h and ensure

comg ance o. all embers under heir command.

3. It will be the responsibilit of Company Officers to
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ensure compliance of this procedure

4, It will be the responsibility of members to carry out
the requirements of this procedure

Procedure:
Interior structural fire fighting, where the fire is
at or beyond the incipient phase, requires at least four
members on the scene

2. A minimum team of two fire fighters is required to enter
the structure.

3. All fire fighters engaged in interior structural fire
fighting must use self contained breathing apparatus.

4. The fire fighting team upon entering the structure must
remain in visual or voice contact with one another at all
times.

5. Before a fire fighting team enters the structure during
the initial stage, at least two standby fire fighters

must be outside the IDLH atmosphere for assistance or

rescue
6. The standby members shall be in full turnout gear and
have immediate access to an SCBA. They will be

responsible for maintaining a constant awareness of the
number and identity of members operating in the hazardous

area, their location and function, and time of entry
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'he standby members shal remain in radio, visual
e, r a ine communication with the eamn.
In e ini a stages of an ncident the standby
members can be either one of the following:
(A Designated and ded cated as a Rapid
Intervention Team.
B) Performing other func ons but ready to
redeploy to perform as a Rapid Intervention Team.
One standby membe shal be perm ed o perform o e
duties outside of e hazardous area, such as apparatus
perator, n dent mmander, or echnician or aid
T Incide t Commander will assign the nter or fire
ghting team and standby members
On e second nter eam is »o>perating in the ID:
atmosphere the incident is no longer considered in e
initial tage and Rar ntervention Team, (RI 1s
required
The Rapid Intervent on Team, RIT members
(A Mus be we g self cont ined breathing apparatus
a 1 be 11 the ready position outside the IDL
atmosphere
O e Rapid Intervention Team, (RIT member mus

monit r the re s ua »>n and have appropriate
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retrieval equipment, back up line, portable radio, and
maintain communications with the Incident Commander

One Rapid Intervention Team, (RIT), member may be
assigned to an additional role, such as Incident
Commander in charge of the emergency or Safety
Officer, so long as this individual is able to perform
assistance or rescue activities without jeopardizing
the safety or health of any firefighter working at the
incident.
The Incident Commander must be notified prior to Rapid
Intervention Team, (RIT), entry into the structure.
Nothing in this procedure is meant to preclude
firefighters from performing emergency rescue
activities before four members arrive on the scene. A
structure may be entered before four members arrive on
the scene where immediate action can prevent the loss
of life or serious injury
Any time interior structural fire fighting is conducted
without four members on the scene this action must be
documented in the Incident Commander’s fire report and

forwarded to the Fire Chief / Assistant Chief
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APPENDIX B
Department Career Part-Paid Volunteer
Contact name and phone number

Survey regarding the“2 In/ 2 Out” provison in OSHA Respiratory Protection 29 CFR 1910.
Please, circlethe response that appliesto your department.

1. Does your Fire Department currently comply with the“2 In/2 Out” provison?

[ | yes |/ no

2. Do you bdieve that the“2 In/ 2 Out” provison will improve fire fighter safety?

[ | yes [/ no

3. Would you comply withthe“2 In/ 2 Out” provison if it were only arecommendation?

[ | yes |/ no

4, Does your Department have multiple stations responding to structure fires?

[ | yes |/ no

5. Does your Department have single engine fire stations?

[ | yes |/ no

6. If yes, does your Department have minimum manning of four personnd on these engines?

[ | yes |/ no

7. Does your Department begin interior fire fighting, for fires beyond the incipient phase, with only
one of these engines on the scene?

[ | yes [/ no

8. Do you usg, or plan to use, the Incident Commander as one of the rescue personnel ?

[ | yes |/ no

0. Do you usg, or plan to use, the pump operator as one of the rescue personnel?

[ | yes |/ no

10. Conddering the“2In/2 Out “ provison, do you have enough personne responding from each
dation so companies first on the fire ground can perform interior fire fighting without waiting for
additiona unitsto arrive? ( When the OSHA exceptions do not apply )

[ | yes |/ no

11. If no, do you plan to change so that you have enough personnd firgt on the fire ground to
perform interior sructurd fire fighting without waiting for additiond units?
( When the OSHA exceptions do not apply )

[ | yes [/ no

12.  What isthe minimum number of fire fighters on the fire ground, for your Department, prior to
darting an interior structure fire attack for fire beyond the incipient phase?
( When the OSHA exceptions do not apply )

lessthan 4 4 5 6 more than 6
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